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ANSWER 1 OF 2 CAPLUS COPYRIGHT 2 002 ACS 
Hilbertz, Wolf H. ; Goreau, Thomas J. 

Method of enhancing the growth of aquatic organisms and structures created 

U^^L pp., Cont.-in-part of U.S. Ser. No. 374,993, abandoned. 
CODEN: USXXAM 

A method is disclosed for enhancing the growth of aquatic organisms m an 
aq. mineral -contg. electrolyte such as sea 

water which comprises: (1) installing a cathode and an anode in 
the electrolyte, (2) applying a steady, pulsed or intermittent direct 
elec. current across the cathode and the anode to effect electrolysis, (3) 
providing accreted mineral material on the cathode, (4) recruiting aquatic 
organisms on or in the vicinity of the cathode, and (5) creating by 
electrolysis conditions of higher alky, in the electrolyte in the vicinity 
of the cathode than in the electrolyte remote from the cathode to cause 
growth of the aquatic organisms in the conditions in the vicinity of the 
cathode, the placement of the anode being done in such a way as to 
minimize the effects of HC1 produced at the anode. The method is 
particularly described with ref . to the growth of organisms which deposit 
calcareous substances, such as corals, for the creation of artificial 
reefs or coastal defense structures (e.g., groins, sea walls). The 
invention is also useful in mariculture facilities, such as 
oyster-producing installations, where the shellfish or other grown 
organism is harvested. 

ANSWER 2 OF 2 CAPLUS COPYRIGHT 2002 ACS 
Noddack, Ida; Noddack, Walter 

The occurrence of the heavy metals in marine animals 

Arkiv Zool. (1939), 32A(No. l;Contrib. No. 4), 35 pp. 

The optical investigation of the ash of 9 species of marine animals 

revealed, in addn. to the lines of the heavy metals, those of Ca, Mg, Na 

and K, as well as fainter lines of Al but not of Be. The Ca was always 

accompanied by small amts. of Sr and traces of Ba. The ash of the 

sponges, sea anemones, sea urchins and starfish furnished distinct 

lines of B; the concn. of B lay between 10-5 and 10-6. Ti, V Cr, Mo, Mn, 

Fe, Co, Ni, Cu, Ag, Au, Zn, Cd, Ga, Tl, Ge, Sn, Pb, As, Sb and Bi were 

detd. in Ciona intestinalis , Halichondria (I), Cyanea capillata (II), 

Metridium dianthus (III), Stichopus tremulus, Brissopsis lyrifera (IV) 

Asterias rubens, Ctenolabrus rupestris (V) and Squalus acanthius . In some 
cases Sc, W, Th and Pt were present but could not be estd.; their concns . 
in the dry material were in all cases below 1 .times. 10-9. Zr, Hr, CD, 
Ta U Re Ru, Os, Rh, Ir, Pd and In could not be detected in the ash; 
their' concns. in the dry substance in all the species studied were 
probably less than 10-9. Some of the metals, especially Mn, Fe, Ni and 
Zn, were in all cases also detd. by the quant, rontgen spectroscopic 
analysis. The optically found data never deviated from the rontgen 
spectroscopic data by more than .+-.20%. The concns. of the metals which 
were estd. in the whole animals, varied from 0.007 .times. 10-6 (0.007 



mg./kg.) for Au in II and III to 1550 .times. 10-6 for Zn in II and 2500 

times 10-6 for Fe in I. Although many of the metals are present in 
still smaller concns., the Zn and Fe values represent the highest concns. 
of heavy metals and are exceeded only by the light metals and the 
organogens. The total content of heavy metals varied from 643 .times. 
10-6 for V to 2817 .times. 10-6 for I. In general, the concn. of the 
heavy metals is greater in the organism than in the sea water. On anav., 
! led the highest accumulation, Sb perhaps the lowest The ay. concn. 
factor of an element in the species studied is obtained by Riding the 
av. concn. of the element in all the animals by the "J?^ 
in sea water. Most of the av. concn. factors lie between 1000 and 30 000. 
On the whole, the lower animals seem to contain more heavy metals than the 
higher. Markedly high values of certain elements are found m some 
species e g., V in the sea squirts, Mo in the sea anemones, Co in the 
Jewish 'an! small fish, Ag in the small fish Zn, Sn and Pb in the 
iellyfish and sea anemones, and As and Cd in the jellyfish. In all the 
animals studied, Ti, Fe, Cu, Au,^ Ga, Tl, Ge, Sb and Bi show a relatively 
uniform accumulation compared with sea water. The relatively small 
variations of most of the av. concn. factors suggest that the heavy 
metals, in the dissolved or colloidal state, with the sea water, reach the 
tissues and are there retained as difficultly sol. compds. or by 
adsorption. If this filter action is the only reason for the accumulation 
of the metals, it must be controlled by 2 factors: the frequency of the 
heavy metals in the sea water, and the _ . orn 

tendency of the metals to form difficultly sol. compds. in the organism 
tendency of the ^ ^ ^ q£ &q in 

the ipecies studied, have the smallest and most similar concn. factors 
UboS 1U00) . These elements may be assumed to have been deposited on the 
passage of the water through the tissues and to exert no special functions 
?here 9 The comparison of ?he av. concn. factors with the tendency of the 
single metals to form difficultly sol. compds. reveals no regularity. V, 
Mo?Co, Ag, Cd, As and Zn, to a lesser degree Mn, Fe, Ni and Cu and 
probably also Ti and Ge, show points of marked accumulation in the 
individual species; this indicates that these elements have special 
functions in the animals in question. 
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